Quantum cryptography by Stráský, Josef
Nazev pra.ce: Kvantova kryptografie
Autor: Josef Strasky
Katedra (ustav): Katedra chemicke fyziky a optiky
Vedouci bakalarske prace: Prof. RNDr. Lubonur Skala, DrSc.
E-mail vedouciho: skala(<T)karlov.mff.cuiii.cz
Abstrakt: V teto praci shrnuji nejdulezitejsi soucasnc poznatky z rychle se rozvijc-
jiciho oboru kvanfovc kryptografie. Po feorefiekein livodu, ktery je soustfedcn na
Bcllovu nerovnici a diikaz nelokality, jsou podrobne vysvetleny zakladni principy
kvantove krypLogralic. Kvantovon kryptografii Ize roztlelit na kryptografii jedno-
fotonovych pulsu a na kryptografii entanglovanych stavu. Pro oba tyto typy jsou
popsany hlavni zpusoby kodovani (polarizacni a fazove) a zpusoby jjripravy potfeb-
nych fotonovych stavu. Pro ruzna kvantcjve kryptogralieka .s<.:hcuia,ta jsou popsany
repix;zentativni realizovane expcrimenty. Pfes vetsi technickou narocnost ye ukazuji
vyhody cntanglovanych stavu. Neintuitivni vlastnosti techto stavu vedou k procc-
sum, ktorc v budoucnoKti umozni vznik kvantovych siti, ktcre budou slouzit k tajne
konuuiikaci.
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Abstract: In this work I summarize the most important knowledge in fast-developing
field of quantum cryptography. Af te r theoretical introduction, that focuses on Bell's
inequation arid proof of nonlocality, basic principles of quantum cryptography are
explained. Quantum cryptography can be divided into the cryptography of single-
photon pulses and the cryptography of entangled states. Two main methods of coding
(polarisation and phase) art; described for both cryptography types as well as sour-
ces of desired photon states. Important experimental realizations arc described for
different quantum cryptographic schemes. Despite more technical complications, en-
tangled states indicates more advantages. Counterintuitive properties of entangled
states lead to processes that allow in future formation of quantum network that will
serve for secret communication.
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